Abstract. We analytically solve kinetic equation in the extended Brillouin zone and demonstrate that the interference effects which occur as electrons move along open orbits result in the appearance of Magic Angle (MA) minima of resistivity. A comparison of our theory with MA phenomena observed in resitivity component ρ ⊥ (H, α), perpendicular to conducting layers in (TMTSF) 2 X and α -(BEDT-TTF) 2 MHg(SCN) 4 conductors, shows a good qualitative agreement, including the first explanation why MA's with large indexes, N > 1, are observed in (TMTSF) 2 X (X = ClO 4 and PF 6 ) and α-(BEDT-TTF) 2 MHg(SCN) 4 compounds. Both physical meaning of the above mentioned interference effects and mathematical expressions for ρ ⊥ (H, α) are different from that in a so-called OsadaÕs model.
INTRODUCTION
Despite the fact that traditional magnetic oscillations (related to Landau quantization of energy levels) cannot exist in Q1D metals with open sheets of Fermi surface (FS),
(TMTSF) 2 X and α-(BEDT-TTF) 2 MHg(SCN) 4 materials exhibit a number of unconventional angular oscillations related to Q1D FS (1) [1] . [Here +(-) stands for the right (left) sheet of the Fermi surface, p F v F t b , t c ; t b and t c are the overlapping integrals between electron wave functions]. Among them, are magic angle (MA) phenomena [2] [3] [4] , the so-called Danner-Kang-Chaikin (DKC) oscillations [5] , the third angular effect (TAE) [6] and the interference commensurate (IC) oscillations [7] . By present time, DKC, TAE, and IC angular oscillations have been successfully explained by Fermi liquid approach to Q1D anisotropic spectrum (1) in Refs. [5, 8, 9] , correspondingly. As to MA phenomena, although all of them are observed at "commensurate directions" [2] ,
of a magnetic field,
(where N is an integer), corresponding periodic electron motion in the Brillouin zone [2] , some unique features of them [4] are still not understood and seem to require taking into account non-Fermi-liquid effects.
[Note that similar angular oscillations, observed in layered α-(BEDT-TTF) 2 MHg(SCN) 4 conductors with Q1D sheets of FS, are called angular magneto-resistance oscillations (AMRO) [10, 11] ].
RESULTS
Below, we restrict our discussion by theoretical description of MA and AMRO phenomena in resistivity component ρ ⊥ (H, α), perpendicular to the conducting planes. As first mentioned in Ref. [12] , for Q1D electron spectrum more complicated than (1), MA effects in ρ ⊥ (H, α) can occur due to corrections to Q1D dispersion law from electron hoping integrals between non-neighboring atomic sites [12] . Nevertheless, to our opinion, this important from methodical point of view model [12] , has no direct physical meaning in real low-dimensional conductors like (TMTSF) 2 X and α-(BEDT-TTF) 2 MHg(SCN) 4 compounds, were the above mentioned corrections are expected to be exponentially small in the framework of tight-binding model for Q1D electron spectrum [1] . Unlike Ref. [12] , our theory is related to Ref. [2] and K. Maki's idea [13] that velocity along z-axis, averaged along MA trajectories [2] , can be non-zero for Q1D electron spectrum corresponding to electron hoping only between neighboring atomic sites.
To be more specific, below we take account of p y -dependence of an electron velocity along the chains, v x (p y ), on open Q2D sheets of FS in a realistic tight-binding model with electron hoping only between neighboring atomic sites:
As a result, our final expression for resistivity ρ ⊥ (H, α) and all its limiting cases are different not only from the results of OsadaÕs model [12] but also from that in Ref. [13] where, to our opinion, the physical picture of MA effects was too oversimplified. In this presentation, for the first time, we solve analytically Boltzmann kinetic equation for Q2D electrons (4) 
where
It is possible to make sure that Eqs. (5,6) have the following solutions in the extended Brillouin zone:
After rather complicated and tricky integrations of the distribution function (7) in the extended Brillouin zone, we obtain the following expression for conductivity:
where < ... > y means averaging over variable y. Eqs. (8) and (9) solve a problem how to analytically express experimentally measurable resistivity component ρ ⊥ (H, α) = 1/σ ⊥ (H, α) thru such characteristic of Q2D electron spectrum (4) as function v x (p y b * ) [14] . Note that Eq. (8) is completely different from the corresponding expressions for resistivity derived in Refs. [12, 13] . This equation is very common and valid for any layered compound with open sheets of FS such as (TMTSF) 2 X and α-(BEDT-TTF) 2 MHg(SCN) 4 conductors. In Q1D case, where the function |∆(p y b * )| 1, Eq.(8) can be significantly simplified:
where A n are the Fourier coefficients of function ∆(x):
As it follows from Eq.(10), the resistivity component ρ ⊥ (H, α) = 1/σ ⊥ (H, α) exhibits sharp minima at the MA direction (2) of a magnetic field (3) in the clean limit.We stress that even simplified Eq.(10) significantly differs from that in Osada's [12] and MakiÕs [13] models. For instance, the waiting factors in Eq.(10) contain non-trivial angular dependences, (tan α) 2 , which shows that they cannot be interpreted as some effective transfer integrals postulated in Ref. [12] .
It is important that, unlike Ref. [12] (where MA effects at N > 1 are exponentially small), the amplitudes of N-th resonances in Eqs. (10), (11) slowly decay with N. To our knowledge, this is the first explanation why experimentally observed MA effects with large N > 1 in (TMTSF) 2 X and α-(BEDT-TTF) 2 MHg(SCN) 4 conductors are not exponentially small. As was discussed in Ref. [9] , solutions of the Boltzmann kinetic equation in the extended Brillouin zone take into account interference effects due to Bragg reflections which occur as electron move along open orbits in a magnetic field. Our analysis of the corresponding quantum problem [14] reveals a non-trivial physical meaning of the MA effects considered above: they are due to interference between density of states and velocity perpendicular to the conducting planes [14] .
